10

15

20

25

30

CLAIMS

1. An analysis system, comprising:
an analysis region comprising one or more binding partners immobilized to a solid
phase portion therein, wherein the one or more binding partners are selected from a group
consisting of binding partners that bind free prostate-specific antigen fPSA, binding partners
that bind intact prostate-specific antigen iPSA, binding partners that bind total prostate-
specific antigen tPSA, and binding partners that bind human kallikrein 2 hK2;
at least one detector configured to detect a presence of an analyte in a sample from
the analysis region, wherein the analyte is selected from a group consisting of tPSA, fPSA,
IPSA, and hK2; and
a processor programmed to:
scale each of a plurality of variables by a different coefficient value to
produce scaled variables, wherein the plurality of variables includes age and at least
two variables having values included in information received from the at least one
detector, wherein the at least two variables are selected from the group consisting of
fPSA, iPSA, and tPSA;
sum values for the scaled variables to produce a probability of an event
associated with prostate cancer in a person; and
output an indication of the probability of the event associated with prostate

cancer.

2. The analysis system of claim 1, wherein the at least two variables include fPSA and
tPSA and wherein the processor is further programmed to:

define a first spline for fPSA;

calculate a first fPSA value by evaluating the first spline for fPSA using the value for
fPSA included in the information received from the at least one detector;

define a first spline for tPSA; and

calculate a first tPSA value by evaluating the first spline for tPSA using the value for
tPSA included in the information received from the at least one detector,

wherein the values for the scaled variables include the calculated first fPSA value
scaled by a first coefficient value and the calculated first tPSA value scaled by a second

coefficient value.
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3. The analysis system of claim 2, wherein the processor is further programmed to:

define a second spline for fPSA,;

calculate a second fPSA value by evaluating the second spline for fPSA using the
value for fPSA included in the information received from the at least one detector;

define a second spline for tPSA; and

calculate a second tPSA value by evaluating the second spline for tPSA using the
value for tPSA included in the information received from the at least one detector,

wherein the values for the scaled variables further include the calculated second
fPSA value scaled by a third coefficient value and the calculated second tPSA value scaled

by a fourth coefficient value.

4. The analysis system of claim 3, wherein each of the first spline for fPSA, the second

spline for fPSA, the first spline for tPSA, and the second spline for tPSA is a cubic spline.

5. The analysis system of claim 1, wherein summing values for the scaled variables to
produce a probability of an event associated with prostate cancer comprises:

evaluating a logistic regression model to determine a logit; and

determining the probability of an event associated with prostate cancer based, at least
in part, on the logit.

6. The analysis system of claim 1, wherein the information received from the at least
one detector includes information for fPSA, IPSA, tPSA and hK2, and wherein the plurality
of variables includes age, fPSA, iPSA, tPSA and hK2.

7. The analysis system of claim 1, wherein outputting an indication of the probability of
the event associated with prostate cancer comprises communicating to a patient or a

physician, an indication of a likelihood that a prostate cancer biopsy will be positive.

8. The analysis system of claim 1, wherein the at least one detector is configured to
utilize an optical or luminescent detection technique selected from the group consisting of
light transmission, light absorbance, light scattering, light reflection, visual techniques,
photoluminescence, fluorescence, chemiluminescence, bioluminescence, and

electrochemiluminescence.
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9. The analysis system of claim 1, wherein the at least one detector is configured to
detect chemiluminescent or fluorescent emissions, and wherein the chemiluminescent or

fluorescent emissions are indicative of an analyte bound to the analyte binding partner.

10.  The analysis system of claim 1, wherein the at least one detector is configured to

detect variation of a light signal as a function of time.

11.  The analysis system of claim 1, wherein the sample is whole blood, serum, or

plasma.

12.  The analysis system of claim 1, wherein the analysis region comprises a microfluidic

channel including at least one inlet and one outlet.

13. The analysis system of claim 1, wherein the one or more binding partners comprise a
first binding partner and a second binding partner, wherein the first binding partner and the

second binding partner are different.

14. The analysis system of claim 13, wherein the first binding partner is adapted to bind
specifically with a first one of fPSA, iPSA, and tPSA.

15.  The analysis system of claim 14, wherein the second binding partner is adapted to
bind specifically with a second one of fPSA, iIPSA, and tPSA.

16.  The analysis system of claim 15, wherein the one or more binding partners further

comprise a third binding partner adapted to bind specifically with hK2.

17.  The analysis system of claim 1, wherein the indication of the probability of the event
associated with prostate cancer comprises an interpretable scale that is used to a guide a

decision on whether the person obtains a biopsy.

18. The analysis system of claim 1, wherein the indication of the probability of the event
associated with prostate cancer comprises determination of a positive biopsy for a high-

grade cancer or a low-grade cancer.
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19. A method, comprising:

detecting, by at least one detector, a presence of an analyte in a sample from an
analysis region of an assay system comprising one or more binding partners immobilized to
a solid phase portion therein, wherein the one or more binding partners are selected from a
group consisting of binding partners that bind total prostate-specific antigen (tPSA), binding
partners that bind free prostate-specific antigen (fPSA), binding partners that bind intact
prostate-specific antigen (iPSA), and binding partners that bind human kallikrein 2 (hK2),
wherein the analyte is selected from a group consisting of tPSA, fPSA, iPSA, and hK2;

scaling, by at least one computer processor, each of a plurality of variables by a
different coefficient value to produce scaled variables, wherein the plurality of variables
includes age and at least two variables included in information received from the at least one
detector, wherein the at least two variables are selected from the group consisting of fPSA,
IPSA, and tPSA;

summing, by the at least one computer processor, values for the scaled variables to
produce a probability of an event associated with prostate cancer; and

outputting an indication of the probability of the event associated with prostate

cancer.

20.  The method of claim 19, further comprising:

defining a first spline for fPSA;

calculating a first fPSA value by evaluating the first spline for fPSA using the value
for fPSA included in the information received from the at least one detector;

defining a first spline for tPSA; and

calculating a first tPSA value by evaluating the first spline for tPSA using the value
for tPSA included in the information received from the at least one detector,

wherein the values for the scaled variables include the calculated first fPSA value
scaled by a first coefficient value and the calculated first tPSA value scaled by a second

coefficient value.

21.  The method of claim 20, further comprising:

defining a second spline for fPSA;

calculating a second fPSA value by evaluating the second spline for fPSA using the
value for fPSA included in the information received from the at least one detector;

defining a second spline for tPSA; and
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calculating a second tPSA value by evaluating the second spline for tPSA using the
value for tPSA included in the information received from the at least one detector,

wherein the values for the scaled variables further include the calculated second
fPSA value scaled by a third coefficient value and the calculated second tPSA value scaled

by a fourth coefficient value.

22.  The method of claim 21, wherein each of the first spline for fPSA, the second spline

for fPSA, the first spline for tPSA, and the second spline for tPSA is a cubic spline.

23. The method of claim 21, wherein summing values for the scaled variables to produce

a probability of an event associated with prostate cancer comprises:
evaluating a logistic regression model to determine a logit; and
determining the probability of an event associated with prostate cancer based, at least

in part, on the logit.

24, The method of claim 21, wherein the information received from the at least one
detector includes information for fPSA, iPSA, tPSA and hK2, and wherein the plurality of
variables includes age, fPSA, iIPSA, tPSA and hK2.

25.  The method of claim 21, wherein outputting an indication of the probability of the
event associated with prostate cancer comprises communicating to a patient or a physician,

an indication of a likelihood that a prostate cancer biopsy will be positive.

26. The method of claim 21, wherein detecting the presence of an analyte in a sample
comprises utilizing an optical or luminescent detection technique selected from the group
consisting of light transmission, light absorbance, light scattering, light reflection, visual
techniques, photoluminescence, fluorescence, chemiluminescence, bioluminescence, and

electrochemiluminescence.
27.  The method of claim 21, wherein detecting the presence of an analyte in a sample

comprises detecting chemiluminescent or fluorescent emissions indicative of an analyte

bound to the analyte binding partner.
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28.  The method of claim 21, wherein detecting the presence of an analyte in a sample

comprises detecting variation of a light signal as a function of time.

29.  The method of claim 21, wherein the indication of the probability of the event
associated with prostate cancer comprises an interpretable scale that is used to a guide a

decision on whether the person obtains a biopsy.

30.  The method of claim 21, wherein the indication of the probability of the event
associated with prostate cancer comprises determination of a positive biopsy for a high-

grade cancer or a low-grade cancer.

31.  Anassay system, comprising:
at least one detector configured to detect a presence of an analyte in a sample from
an analysis region of the at least one detector, the analysis region comprising one or more
binding partners immobilized to a solid phase portion therein, wherein the one or more
binding partners are selected from a group consisting of binding partners that bind total
prostate-specific antigen (tPSA), binding partners that bind free prostate-specific antigen
(fFPSA), binding partners that bind intact prostate-specific antigen (iPSA), and binding
partners that bind human kallikrein 2 (hK2), wherein the analyte is selected from a group
consisting of tPSA, fPSA, iPSA, and hK2; and
a non-transitory computer-readable storage medium encoded with a plurality of
instructions that, when executed by a computer processor, perform a method, wherein the
method comprises:
scaling each of a plurality of variables by a different coefficient value to
produce scaled variables, wherein the plurality of variables includes age and at least
two variables included in information received from the at least one detector,
wherein the at least two variables are selected from the group consisting of fPSA,
IPSA, and tPSA;
summing values for the scaled variables to produce a probability of an event
associated with prostate cancer; and
outputting an indication of the probability of the event associated with
prostate cancer.
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